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DETAILED ACTION 

1. Claims 1, 4, 7, and 9 have been examined. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: RCE as received on 1 1/9/2004. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

5. Claim 1 recites the limitation "an execute packet" in line 17. There is insufficient 
antecedent basis for this limitation in the claim as it is not clear whether or not applicant is 
referring to the execute packet of line 16. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Simar et al., 
European Patent Application, EP 085 5648 A2 (as applied in the previous Office Action and 
herein referred to as Simar) in view of Hull et al., U.S. Patent No. 5,922,065 (as previously 
disclosed and herein referred to as Hull). 

8. Referring to claim 1, Simar has taught a digital processing system having a 
microprocessor (Fig. 1, component 1 1), wherein the microprocessor comprises: 

a) fetch circuitry for fetching instruction fetch packets from sequential memory address 
locations, wherein each fetch packet contains a first plurality of fixed length instructions, each 
instruction including an instruction type and a predetermined p-bit, said p-bit having a first 
digital state indicating a next instruction is to execute in parallel with said instruction and a 
second digital state indicating a next instruction is to execute in a cycle after said instruction. 
See Fig.3 and page 3, lines 19-30. 

b) a second plurality of functional units, each of the second plurality of functional units operable 
to execute a corresponding instruction in parallel with other functional units. See Fig.20, Fig.21, 
and page 4, lines 14-18. Note that execution units L2, S2, M2, and D2, for instance, are 
considered a second plurality of functional units which will execute L2-type, S2-type, M2-type, 
and D2-type instructions, respectively. And, these units will execute instructions in parallel with 
the LI, SI, Ml, and Dl, for instance, are considered other functional units which will execute 
LI -type, SI -type, Ml -type, and Dl-type instructions, respectively. 

c) dispatch circuitry (Fig.20, component 10b) connected to said fetch circuitry and said second 
plurality of functional units operable to: 
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cl) select an execution packet from one or more fetch packets, wherein an execute packet 
varies in size and contains only a set of instructions that can be executed in parallel on the 
plurality of functional units, by scanning instructions from lower memory address 
locations to higher memory address locations and adding an instruction to said execute 
packet when said p-bit of a prior instruction has said first digital state until said p-bit of 
an instruction has said second digital state. See Fig. 3, page 3, lines 19-30, and page 5, 
line 54, to page 6, line 7. Note that the fetch packet comprises 4 instructions (A, B, C, 
and D) and that different size execution packets are formed based on the values of the p- 
bits. See Fig. 8- 19. For example, in Fig. 14, instructions are read from lower memory 
address to higher memory address (as shown in Fig. 3), starting with instruction A. 
Instruction A is added to the execute packet and instruction A's p-bit is checked and 
determined to be 1. Therefore, this p-bit value indicates that the next instruction 
(instruction B), may execute in parallel with instruction A. As a result, instruction B is 
added to the execute packet. Instruction B's p-bit is 0, which means that instruction C 
must start a new execute packet since it may not execute in parallel with instruction B. 
The final execute packets are then shown in Fig. 15 (note that instructions A and B are in 
the same packet and C is in its own packet). 

c2) Simar has not taught selecting an execute packet from two fetch packets by scanning 
instructions from lower memory address locations to higher memory address locations 
beginning in a first fetch packet, adding an instruction to said execute packet when said 
p-bit of a prior instruction has said first digital state and continuing past an end of said 
first fetch packet to a beginning of a second fetch packet until said p-bit of an instruction 
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has said second digital state. However, Hull has taught the concept of executing, in 
parallel, instructions from multiple fetch packets based on a stop bit. See Fig.3 and Fig.4 
and column 3, line 61, to column 4, line 19. Such a bit allows for the definition of inter- 
bundle (inter fetch packet) boundaries to be defined, which is an extremely valuable 
processor function. See column 4, lines 55-60. Plus, such combining of fetch packets 
would maximize processor efficiency. For example, looking at Fig.4, assume that the 
processor is to first execute a bundle having a template value of 1 and then execute a 
bundle having a template value of 2. The double lines 42 in the first bundle means that 
the slot 2 instruction cannot be executed with the slot 0 or slot 1 instruction due to an 
intra-packet boundary (based on dependencies). Therefore, without the combining of 
multiple fetch packets, in cycle 0, the slot 0 and slot 1 instructions will execute. In cycle 
1, the slot 2 instruction will execute. On the other hand, with the combining of packets 
based on a stop bit indicating no inter-bundle boundaries, in cycle 0, the slot 0 and slot 1 
instructions will execute. However, this time, in cycle 1, instead of just one instruction 
(slot 2 instruction) executing, the slot 2 instruction along with instructions from the 
second bundle will execute. Therefore, more instructions may be executed per cycle 
when fetch packets may be combined. As a result, it would have been obvious to one of 
ordinary skill in the art of the invention to modify Simar to include inter-packet 
combining as taught by Hull. 

c3) dispatch each instruction of said selected execute packet to a functional unit 
corresponding to said instruction type of said instruction. See page 3, lines 45-47, of 
Simar. Note that instructions A and B are executed in parallel, and for them to be 
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executed they must be dispatched to the execution (functional) units in a manner similar 
to that shown in Fig. 24. For instance, if instruction A is an ADD instruction and 
instruction B is a multiply instruction, then instruction A will be dispatched to the LI 
execution unit, since the LI unit is an arithmetic logic unit, and instruction B will be 
dispatched to the Ml execution unit since Ml is a multiplier unit (page 4, lines 14-16). 
9. Referring to claim 7, Simar has taught a method of operating a digital system having a 
microprocessor (Fig. 1, component 1 1), wherein the microprocessor has a plurality of functional 
units (Fig.24) for executing instructions in parallel, comprising the steps of: 

a) storing fixed length instructions at sequential memory address locations, each instruction 
including an instruction type and a predetermined p-bit, said p-bit having a first digital state 
indicating a next instruction is to execute in parallel with said instruction and a second digital 
state indicating a next instruction is to execute in a cycle after said instruction. See Fig. 3 and 
note that instructions A, B, C, and D, were stored at sequential memory locations xOO, xOl, xlO, 
and xl 1. Also, note that in addition to each instruction inherently including an instruction type, 
each instruction also includes a p-bit with the aforementioned digital states. See Fig. 3 and page 
3, lines 19-30. 

b) fetching a sequence of instruction fetch packets, wherein each fetch packet contains a first 
plurality of instructions. See Fig.24, packets 1710, 1720, 1730, and 1740. Note that the system 
will fetch a sequence of instruction packets that contain a first plurality of instructions (in this 
case the first plurality = 8). 

c) scanning the p-bit of each instruction of each fetch packet from lowest memory address 
location to highest memory address location to determine an execute packet dependent on the p- 
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bits. See Fig. 3, page 3, lines 19-30, and page 5, line 54, to page 6, line 7. Note that the fetch 
packet comprises 4 instructions (A, B, C, and D) and that different size execution packets are 
formed based on the values of the p-bits. See Fig. 8- 19. For example, in Fig. 14, instructions are 
read from lower memory address to higher memory address (as shown in Fig. 3), starting with 
instruction A. Instruction A is added to the execute packet and instruction A's p-bit is checked 
and determined to be 1 . Therefore, this p-bit value indicates that the next instruction (instruction 
B), may execute in parallel with instruction A. As a result, instruction B is added to the execute 
packet. Instruction B's p-bit is 0, which means that instruction C must start a new execute 
packet since it may not execute in parallel with instruction B. The final execute packets are then 
shown in Fig. 1 5 (note that instructions A and B are in the same packet and C is in its own 
packet). 

d) Simar has not taught scanning the p-bit of each instruction of each fetch packet from lowest 
memory address location in a first memory fetch packet to highest memory address location in a 
second immediately following fetch packet to determine an execute packet dependent on the p- 
bits. However, Hull has taught the concept of executing, in parallel, instructions from multiple 
fetch packets based on scanning a value of a stop bit. See Fig.3 and Fig. 4 and column 3, line 61, 
to column 4, line 19. Such a bit allows for the definition of inter-bundle (inter fetch packet) 
boundaries to be defined, which is an extremely valuable processor function. See column 4, 
lines 55-60. Plus, such combining of fetch packets would maximize processor efficiency. For 
example, looking at Fig. 4, assume that the processor is to first execute a bundle having a 
template value of 1 and then execute a bundle having a template value of 2. The double lines 42 
in the first bundle means that the slot 2 instruction cannot be executed with the slot 0 or slot 1 
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instruction due to an intra-packet boundary (based on dependencies). Therefore, without the 
combining of multiple fetch packets, in cycle 0, the slot 0 and slot 1 instructions will execute. In 
cycle 1, the slot 2 instruction will execute. On the other hand, with the combining of packets 
based on a stop bit indicating no inter-bundle boundaries, in cycle 0, the slot 0 and slot 1 
instructions will execute. However, this time, in cycle 1, instead of just one instruction (slot 2 
instruction) executing, the slot 2 instruction along with instructions from the second bundle will 
execute. Therefore, more instructions may be executed per cycle when fetch packets may be 
combined. As a result, it would have been obvious to one of ordinary skill in the art of the 
invention to modify Simar to include inter-packet combining as taught by Hull, 
e) dispatching each instruction within the determined execute packet to one of a second plurality 
of execution units dependent upon an instruction type of the instruction. See page 3, lines 45-47, 
of Simar. Note that instructions A and B are executed in parallel, and for them to be executed 
they must be dispatched to the execution (functional) units in a manner similar to that shown in 
Fig.24. For instance, if instruction A is an addition-type instruction and instruction B is a 
multiply-type instruction, then instruction A will be dispatched to the LI execution unit, since 
the LI unit is an arithmetic logic unit, and instruction B will be dispatched to the Ml execution 
unit since Ml is a multiplier unit (page 4, lines 14-16). 

10. Claims 4 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Simar in 
view of Hull, as applied above, and further in view of Heishi et al., U.S. patent No. 6,324,639 (as 
applied in the previous Office Action and herein referred to as Heishi). 
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1 1 . Referring to claim 4, Simar has taught a system as described in claim 1 . Simar has not 
explicitly taught the specifics of claim 4. However, Heishi has taught that the dispatch circuitry 
comprises: 

a) a first latch to hold said first plurality of instructions of a first packet, said first latch including 
a first plurality of sections, each section storing a corresponding one of said first plurality of 
instructions of said first fetch packet. See Fig. 5 A and note that the fetch packets come in 
bundles of three units. These three units may each be a short instruction as shown by pattern (g) 
in Fig.7 and Fig. 18. The first latch (Fig.8, component 221) also has three sections, each section 
receiving a corresponding instruction of that packet. For instance, each section of the latch 
would receive one short instruction from the bundle. This is shown in Fig.9B. 

b) a second latch to hold said first plurality of instructions of a second fetch packet immediately 
following said first fetch packet, said second latch including a first plurality of sections, each 
section storing a corresponding one of said first plurality of instructions of said second fetch 
packet. See Fig.8, component 222. Note the second latch has three sections like the first latch 
221 . Again, each section has the ability to receive one of the three short instructions (if the 
packet contains three short instructions). 

c) a first plurality of multiplexers (Fig.8, components 224), each multiplexer having a first input 
receiving an entire instruction from a predetermined section of said first latch (for instance, mux 
224a receives an instruction from slot AO), a second input receiving an entire instruction from a 
corresponding section of said second latch (mux 224a receives an instruction from slot BO), a 
control input (column 13, lines 13-18, and note that component 223 in Fig.8 controls the muxes 
since the muxes must inherently be controlled) and an output (note the muxes output to an 
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instruction register), each multiplexer selecting at said output said entire instruction from said 
section of said first latch, said entire instruction from said section of said second latch, or no 
instruction, dependent upon said control input (see fig.9A-9F, and note that at times instructions 
exist within the latches but are not selected by the muxes, and sometimes instructions are 
selected from the first or second latches). It should be realized that if the instructions are short 
instructions, then the entire instruction will be selected by the multiplexer. In addition, it should 
be further realized from Fig.9A-9F and Fig.lOA-lOE, that the first multiplexer 224a will always 
select the oldest (or smallest) unit number. Therefore, the section that is selects is predetermined 
because the multiplexer must select from the section which holds the oldest unit (smallest unit 
number). 

d) a dispatch control circuit connected to said first latch, said second latch, and said plurality of 
multiplexers, said dispatch control circuit receiving said predetermined p-bit from each 
instruction of said first latch and each instruction of said second latch for control of said plurality 
of multiplexers via said control inputs according to the execute packets determined by said p- 
bits. See Fig. 1 1 and note that the issuing control circuitry 3 1 is connected to the instruction 
register which in turn is coupled to the multiplexers. Component 3 1 actually receives a p-bit 
from each instruction, which is the most significant bit of each instruction. See Fig. 1 1, Fig.6A- 
F, and column 9, line 50, to column 10, line 3. Basically, these bits determine which instructions 
are sent by the multiplexers to be decoded and issued. Therefore, they control the multiplexers. 

e) a cross point circuitry connected to said outputs of said plurality of multiplexers for 
dispatching said instructions at said output of said multiplexers to a functional unit 
corresponding to said instruction type of each instruction. See Fig. 11, and note that the decoders 
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are considered a cross point circuitry since after the instructions are decoded, they are dispatched 
to the execution units 41 . And the decoders get instructions from the instruction register which 
received the instructions from the multiplexers (see Fig.9). Therefore, the cross-point circuitry is 
coupled to the outputs of the multiplexers in that ultimately, the instructions which are outputted 
by the multiplexers are received by the decoders. 

Heishi has taught that such circuitry allows for accommodation of variable length instructions. 
See Fig, 15 and Fig. 16, and note that words from multiple slots in the latches may be combined to 
form a larger instruction, such as one of the format shown in Fig.6D-F. A person of ordinary 
skill in the art would've recognized that larger size opcodes, displacement values, and immediate 
values may be implemented when implementing variable length instructions, thereby increasing 
the user's flexibility in that the user would not be restricted to such small numbers. For instance, 
see Fig.6B and 6E. Note that the user would be allowed to have a much larger immediate value. 
As a result, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Simar to include such circuitry so that more flexibility can be achieved. 
12. Referring to claim 9, Simar in view of Hull has taught a method as described in claim 7. 
Simar has further taught that said step of determining an execute packet boundary dependent 
upon the p-bits includes: 

a) storing each instruction of said first fetch packet and said second fetch packet. See Fig.24, and 
note that multiple fetch packets are brought within the system for processing. Simar has not 
explicitly taught that each instruction of the first and second fetch packets is actually stored in 
corresponding sections of a first and second latch, respectively. However, Heishi has taught the 
concept of having two latches and storing two separate fetch packets in them. See Fig. 8, 
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components 221 and 222. Also, see Fig.9B and 9C and note that a first packet comprising units 
1, 2, and 3 are stored in the first latch, and units 4, 5, and 6 are stored in a second latch. These 
units can correspond to short instructions as shown in Fig. 18. A person of ordinary skill in the 
art would have recognized that, in general, it is more efficient to store fetch packets internally (in 
a latch, cache, etc.) so that a slow main memory access is not required. Having these latches will 
also mask the main memory access time. For instance, when one packet is being dispatched, no 
other packet can be dispatched. Therefore, a next packet can be retrieved from memory as 
opposed to just waiting until the dispatch finishes and then performing the main memory access. 
By overlapping (pipelining) the main memory access and dispatching, the system becomes more 
efficient in that when the dispatch does finish, instead of going to slow memory to get the next 
packet, the packet is retrieved from within the system which is much faster. As a result, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify Simar 
in view of Heishi such that first and second fetch packets are store in first and second latches, 
respectively. 

b) Simar in view of Heishi has further taught selecting an entire instruction from a predetermined 
section of said first latch, an entire instruction from a corresponding section of said second latch, 
or no instruction, dependent upon said p-bit from each instruction stored in said first latch and 
each instruction stored in said second latch. See Fig. 24, for instance, and note that instructions 
are selected from the fetch packet, which would be stored in a latch, according to Heishi. This 
would also hold true for the second fetch packet (for instance, packet 1720 shown in Fig.24). 
And, if a p-bit indicates that a next instruction may not be executed in parallel, then that 
instruction will not be selected. It should be realized that if the instructions are short 
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instructions, then the entire instruction will be selected by the multiplexer. In addition, it should 
be further realized from Fig.9A-9F and Fig. 10A-10E, that the first multiplexer 224a will always 
select the oldest (or smallest) unit number. Therefore, the section that is selects is predetermined 
because the multiplexer must select from the section which holds the oldest unit (smallest unit 
number). 
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